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Overview

1. Growing challenges for decision-makers today
. threats from weather and climate variability: events
. evolving questions about climate change

2. The need for going beyond data and information
- data and information portals & the lack of addressing specific needs
. tailoring and translation to put information into proper context

3. Examples of approaches and tools to build relevant knowledge and to

enable the development of solutions
top-down data and information (portals)
. bottom-up requirements and challenges (requests)
. Co-development concept: embedded capacity building
- Screening tools and dashboards: Informing decision processes
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Events in the news:

climate variability or change?
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Climate Impact Studies —
Current Climate Data Libraries
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IPCC AR4 (2007) Total: 35 TB
IPCC AR5 (2013) Total: 2,200 TB (Petabyte)
IPCC AR6 (20197?) Expected: 0.2—1 Exabyte



a picture is more than pixels

... hot just data and information ...
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BINCAR ew Tools to Evaluate Models a
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o the 20-year return period in the baseline
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annual exceedance probability of the specified
'URE climate regime for a storm surge level
equivalent to the 50-year return period in the baseline
climate regime. 1in 50

'The annual exceedance probability of the specified
FUTURE climate regime for a storm surge level
equivalent to the 100-year return period in the baseline
climate regime. 1in 100

HeatWaveDays: Average number of days per year in
‘which the daily mean temperature exceeds the goth
percentile daily mean temperature (computed over the

Extre: a“re Heat wave Number of heat wave days _ [full year) for at least three consecutive days

ColdWaveDays: Average number of days per year in
‘which the daily mean temperature does not the 10th
percentile daily mean temperature (computed over the
Cold wave Number of cold wave days  [full year) for at least three consecutive days

'The number of years in the period of record in which the

Standardized Precipitation Evaporation Index (using a 12:
month drought definition) is less than -1 (computed over
Number of vears with of the entire time series including present and future
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Input:

CRMe : “Climate Risk Management engine”
efficiency, flexibility, extensibility, ...

\ \

One variable ) |

per variable ) ;’fﬁ
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Climate variables . o /' Output: Climate indices
tas x‘\ . / e climatological fields
tasmin \ e sectoral indices
tasmax \ / e health indices
pr \'-x--_--f'“’f e agricultural indices
uas e water sector indices
vVas CRMe-ready time series e |r.1d|ces

e transportation / ports
rhs ' ) ® energy
psl . ...

 diverse clima




INCAR Diversity of Climate Indicators
for analysis platforms, screening tools and dashboards

median number of days of daily rainfall larger than 50mm
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Change in annual I|keI|hood for drought by 2035

Drought Index (12- month SPEI)
Annual Exceedance Probability Moder. ought (SPEI < -1)
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BRYNCAR Extreme Rainfall: 5-day cumulative rainfall — 20-yr return levels

Return Level of rx5day for 20 Year Return Period

5-Day Cumulative Rz

250 500 750

Data Min = 3.45085, Max - 1878.485¢

§5-day cumulative rainfall maximum
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Data Min = 3.45085, Max = 1878.485%6




Suitability of
Pinus Taeda

(example CCSM4)
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Changes in Suitability of Plantation Tree Species
(CMIP5 ensemble)

Climate Suitability of Plantation Tree Species: Tectona Grandis
spatial loss vs sustained vs gained suitability

projected range changes for Paper / Pulp
potentially new regions

loss - sustained - %ain
0 2

Data Min = 0, Max = 2, Mean = 1

Climate Suitability of Plantation Tree Species: Picea Abies
spatial loss vs sustained vs gained suitability

loss of paper industry

complete loss vs some iain
2

Data Min = 0, Max = 2, Mean = 1
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total water level on count rid
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2100 RCP3.5

total water level on country grid (%)
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Challenges

need for expanded capabilities

- wave and sea level
- integrate human components

Water Scarcity by 2030 for SSP3 and RCP8.5
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Dashboards : Sector specific
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Data archives
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CRMe Summary

Develops indices/indicators from “bottom-up” needs of practitioners,
implemented through discrete, structured, “top-down” workflows for
rapid delivery

Web-based data services to deliver usable climate info

Dashboards for quick, user/application-specific summaries of climate
info

200+ application/sector-oriented climate indices/indicators
® 27 core Climate Extremes (ETCCDI) indices

® Human health, heat, ecological indices

® Return period-based indices (flood, drought, fire, TCs, ...)

® “Nice”/“miserable” weather indices

We welcome partnerships with climate data users, social scientists,
olicy and decision-makers, risk practitioners, and commerual
o expand CRMe capabllltles'




CRMe Products
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Jonathan Vigh — email: jvigh@ucar.edu

Caspar Ammann — email: ammann@ucar.edu
Jared Lee — email: jaredlee@ucar.edu



mailto:jvigh@ucar.edu
mailto:ammann@ucar.edu
mailto:jaredlee@ucar.edu

B NCAR




B NCAR

Climate Risk Management for Adaptation —
Main Objectives

Deliver, evaluate and translate sound, past-present-future climate science to
decision makers to identify and address adaptation needs, to promote
sustainability, and to reduce human system vulnerability to regional climate
variability/change.

Climate Data Evaluation: implement a capability to compute transparent, standardized
metrics that offer application-oriented information about quality of data and their uncertainties.

Usable Climate Science: Develop the scientific basis for co-developing sound climate data and
information services in critical end-use domains (e.g., agriculture, urban, and natural resource
planning).

Scenario Environment for Integrated IVA Studies: Define a protocol for
interdisciplinary engagement through quantitative scenario development and testing of the
effectiveness of climate-adaptive interventions

Climate Change Capacity Building: Define and develop modular science content and tools
to assist in the translation of climate science information to support multi- dlrectlonal ‘capa
ilding and decision-making in context of extreme societal vulnerability
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Example “top-down” Data & Information Portals

Building on standardized data: offering broad information

ﬂ Pandora Radio - Listento Fre- X H Breaking News and Opinion X Climate Change Knowledge
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Climate Change Knowledge Portal

For Development Practitioners and Policy Makers You Are Here: Home > Global Map >Latin America > Brazil
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BNCAR Common Challenges

Important foundations, but limitations in usability and
usefulness

® Top-down: generalizes

information, might not be
applicable for many needs, ...

® Bottom-up: describes local

needs, ignores larger context,
unaware of realistic projection
information, ...




4

B NCAR

WMO - GFCS

Global Framework for Climate Services

User Interface Platform

® A means for users, user representatives, climate , ,
researchers and climate service providers to Users, Government, private sector, research, agriculture, water,

interact health, construction, disaster reduction, environment,tourism,

Climate Services Information System transport, etc

A A
® To collect, process and distribute climate data and A
information according to the needs of users and
according to the procedures agreed upon User Interface

Observations and Monitoring A
® To ensure that the climate observations Climate Services Information SyStem
necessary to meet the needs of climate services -

are generated

Observations and Research, Modeling
Monitoring and Prediction

CAPACITY BUILDING

Research, Modeling and Prediction

® To assess and promote the needs of climate
services within research agendas

Capacity Building

® To support systematic development of the
necessary institutions, infrastructure and human
resources to provide effective climate services.
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Validation: Skill of Models

Precipitation

Pattern correlation

0.5

CMIP2 CMIP3 CMIP5
2001 2007 2013

IPCC Model “Spatial Skill”: Pattern Correlations




BINCAR Indices, statistics, metrics: “CRMe”
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BNCAR Modular Dashboards
Rapid tailoring to different specific needs

< El @® i ral.ucar.edu & 7 O

Read Mow av Mewsv NCAR lourn v SEAR v o i alAmer v  CEaM-aDWG +

Coffee And Climate Change: In Brazil, A Disaster Is Brewing : The Salt : NPR | CCKP Dashboard +

NCAR-RAL

HEALTH SECTOR: HEAT HAZARD

Click on Images to Enlarge.

Summary

Module #2 ( \
99 |

Seasonal Cycle of Heat

Module #1
Map of Heat Index35

Marrative:

Risig temperatures will pose
elevated risk for people around the
world. However, taking into
account moisture is important to
link to human health. High

temperatures combined with high
M O d u I e #4 atmospheric moisture can prevent

relentless heat period the human body to balance its

temperature through transpiration.
The simple heat index is one of

many measures of this risk to

human health. .

X-ray : data
qguality evaluation

Module #3
time series of #days of per
year




N
A Levels of Integrated Approaches

with the common property of iterative co-development

Issues of Concern
Knowledge & Data Gaps

Conceptual Frameworks
Context & Scale
Processes & Feedbacks

STAKEHOLDERS
SOCIAL & PHYSICAL
SCIENTISTS

‘ Y I;i,eEKIa‘;I:g:lons New Knowledge & Tools

Decision Processes Theories & Methods
Science-Policy Interface Observations & Modeling
Decision Support Toolkits Analyses

Data
Se ry,'ce

12

Collaborative Work and Data and Information Application-oriented

Scientific Exploration Services embedded in communication tools and
Platform | Screening Tools | Dashboards
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£l NCAR CRMe

ingest raw CMIP5 archived

data files for all models Climate Data Processing Steps
of CMIP5 data from raw archives
standardization for CRMe: to screening tool products

regridding to common 1x1
degree single files

()

3 base series calculations:

climate and basic indicator
time series
4 restructuring of data for
rapid percentile and
extremes calculations

T

9 computation of different
indices defined in delivery
tables

)

6
visual inspection and basic

validation of resulis

migration of results to
exposed host and
spreadsheets for delivery



